###### Strengths and limitations of this study

-   Multicentre, international study that includes patients in high-income and lower-middle income countries will ensure the CLEFT-Q is internationally applicable.

-   Extensive qualitative component of the study will ensure content validity of the CLEFT-Q.

-   Adherence to rigorous guidelines of instrument development and use of modern psychometric methods will make the CLEFT-Q as scientifically sound and clinically relevant as possible.

-   The scope of the study, which includes participants from high-income and lower-middle income countries, necessitates a long time frame to completion.

-   The CLEFT-Q field-test will not include children with CL/P aged under 8 years.

Introduction {#s1}
============

Patient-reported outcomes (PROs) are increasingly important in the assessment of treatment effectiveness.[@R1] [@R2] If PRO data are to be used to drive quality improvement and treatment decisions, PROs should be evaluated in a scientifically sound manner using a PRO instrument developed according to rigorous guidelines.[@R3] The methodology behind the development or 'validation' of an instrument can be complex. A clear description and understanding of the methods can help to inform researchers selecting an appropriate PRO instrument for their target patient population.

Cleft lip and/or palate (CL/P) is the most common congenital craniofacial anomaly, with 7.94 cases per 10 000 live births annually.[@R3] The condition affects individuals worldwide and impacts an individual\'s appearance, dentition, hearing and speech. Treatment protocols vary widely, within and between countries.[@R4] [@R5] Observer-reported or clinician-reported outcomes form the majority of clinical outcome assessments (COAs) to date.[@R6] However, the goal of treatment of CL/P is to improve the patient\'s physical, psychological and social health, all of which are difficult to evaluate accurately with observer-reported or clinician-reported outcomes. Measuring these outcomes requires the patient perspective, but there is currently no comprehensive, specific PRO instrument for patients with CL/P available.[@R9]

Beyond the scope of CL/P, few scales exist that measure appraisal of appearance from the patient perspective.[@R10] Congenital anomalies, trauma and other benign and malignant conditions can cause facial or other differences that are stigmatising and may lead to social isolation. The treatment of these conditions addresses form and function, yet the outcomes of treatment cannot be measured without appropriate PRO instruments that evaluate these concerns specifically and directly. The current study begins to fill this gap in measurement of appraisal of appearance from the patient perspective.

Many clinical conditions are prevalent around the world in high-income as well as low-income and middle-income countries. Multinational studies are increasingly common, and PROs are frequently used as primary or secondary end points. The Consolidated Standards of Reporting Trials (CONSORT) recommendations for reporting randomised controlled trials have included a PRO extension to guide PRO reporting.[@R2] However, PRO instruments have typically been developed in a single language and often in a single country.[@R11] Few PRO instruments have been designed for use in low-income and middle-income countries.[@R4] While COAs such as clinician-reported or observer-reported outcomes are more easily compared between countries, it is difficult to compare PROs globally in the absence of instruments designed for global use. While guidelines exist for translation and cross-cultural adaptation of PRO instruments,[@R11] the optimal design would be to develop the instrument in a cross-cultural manner from the outset.

Establishing scientifically sound, cross-cultural measurement tools involves a rigorous process. The following protocol describes the methodology for an international study to develop a cross-cultural PRO instrument for children and young adults with CL/P, called the CLEFT-Q. To the best of our knowledge, the CLEFT-Q will be the first international PRO measure that evaluates appraisal of appearance in addition to quality of life and function.

Methods and analysis {#s2}
====================

Development of the CLEFT-Q follows the guidelines set forth by the Scientific Advisory Committee of the Medical Outcomes Trust,[@R12] the USA Food and Drug Administration[@R13] and the International Society for Pharmacoeconomics and Outcomes Research.[@R14] [@R15] The aim is to develop a self-report instrument for patients 8--29 years of age that is internationally applicable, multidimensional (eg, measures a number of different concepts of interest (COIs)) and useful in clinical practice as well as in clinical audits and research.

The study employs a multiphase mixed methods approach, with an iterative combination of qualitative and quantitative inquiries.[@R16] Measurement properties of instruments fall into the three categories of (1) reliability, (2) validity and (3) responsiveness. The Consensus-based Standards for the Selection of Health Status Measurement Instruments (COSMIN) checklist was designed to ensure and evaluate validity and reliability in measuring health-related PROs.[@R17] [@R18] Similarly, a minimum standard for PRO instruments was outlined by members of the International Society for Quality of Life Research (ISOQOL).[@R19] There are three main phases to developing a PRO instrument, including item generation, item reduction and psychometric evaluation, and these phases are carried out in an iterative and interactive manner as opposed to a linear progression ([figure 1](#BMJOPEN2016015467F1){ref-type="fig"}). These three phases ensure that the resulting instrument fulfills the minimum standards outlined by ISOQOL as well as the COSMIN criteria for reliability and validity. The components of each phase are shown in [figure 2](#BMJOPEN2016015467F2){ref-type="fig"}.

![The phases of PRO instrument development. It is important to note that the phases can occur iteratively and interactively rather than in a linear progression. PRO, patient-reported outcome.](bmjopen2016015467f01){#BMJOPEN2016015467F1}

![Flow diagram showing the multiphase mixed methods protocol for developing the CLEFT-Q. It is important to note that the process can be iterative and interactive as opposed to strictly linear. QUAN, quantitative study component; QUAL, qualitative study component.](bmjopen2016015467f02){#BMJOPEN2016015467F2}

Phase I: what should we measure? {#s2a}
--------------------------------

The aims of phase I are to establish content validity of the CLEFT-Q and to generate preliminary scales. First, a systematic review of the literature was performed to ensure that there was indeed no existing instrument available and to define what PRO instruments have been validated and used in patients with CL/P in the past.[@R20] A comprehensive search following PRISMA guidelines yielded 4595 citations, of which 26 studies met inclusion criteria.[@R20] The studies were carried out in 9 high-income countries, confirming the lack of PRO measurement in low-income and middle-income countries. Twenty-nine different PRO instruments were used in the 26 studies, and 20 measures were used only once. On the basis of these findings, a need for a comprehensive PRO instrument for CL/P exists, and we proceeded with the current study.

### Conceptual framework {#s2a1}

The first step in phase I is to develop a conceptual framework, or 'a rationale for and description of the concepts and the populations that a measure is intended to assess and the relationship between those concepts'.[@R12] From the systematic review performed at the outset of the study,[@R20] COIs that were previously measured are mapped to create a preliminary conceptual framework.

### Qualitative study {#s2a2}

Next, a comprehensive qualitative study is carried out with participants with CL/P in high-income and lower-middle income countries. The qualitative methodology employed is Interpretive Description, which seeks to generate relevant knowledge for a clinical context presuming that there is theoretical and clinical knowledge informing the study.[@R21] [@R22] For this study, the theoretical knowledge is derived from the systematic review, and clinical knowledge is derived from the team members carrying out the study. The philosophical underpinning of the qualitative study is pragmatism, meaning that the individual\'s understanding of a concept is of greatest importance, regardless of clinical explanations.[@R23]

#### Participants, setting and recruitment {#s2a2a}

Eliciting knowledge in high-income and lower-middle income countries allows for cultural differences to be identified from the outset, facilitating accurate targeting of the scales in subsequent phases. The participating centres in this phase of the study are in six countries (Canada, Kenya, India, Philippines, UK and USA). Recruitment takes place at cleft care centres. In the high-income countries (Canada, UK, USA), participants are recruited either through posters in clinics (and contacted by telephone to arrange an interview), or face-to-face in the clinical setting. In the lower-middle income countries (Kenya, India, Philippines), a study team member recruits participants face-to-face in the clinical setting. Participants are eligible for inclusion if they have a diagnosis of CL/P. In the high-income countries, participants between 8--29 years of age are included. In the lower-middle income countries, participants of any age are included if they are presenting for clinical care to maximise the information gathered at these sites. In addition, parents of children with CL/P in the lower-middle income countries are invited to participate if the child prefers. This difference is important since a study team member, foreign to these countries, is present and working with a translator, which may make the child feel less comfortable if they are alone. Exclusion criteria include the inability to speak the language of the interviewer or translator in each country or a cognitive delay such that the individual cannot participate in a semistructured interview.

#### Sampling {#s2a2b}

Participants are purposively sampled to gain a heterogeneous sample based on age, gender and cleft type. Sampling continues until the point of saturation, when no further new concepts arise in subsequent interviews.[@R24]

#### Data collection {#s2a2c}

After obtaining written assent and/or consent as appropriate, a study team member trained in qualitative interviewing technique carries out individual, semistructured interviews that are audio-recorded, using a translator in the lower-middle income countries as needed.[@R24] Participant age, gender and cleft type is documented. An interview guide is developed based on the preliminary conceptual framework, providing a list of open-ended questions for the interview. The interviewer probes new concepts as they arise. As standard qualitative methods dictate, data from interviews are analysed on an ongoing basis, allowing for changes to be made to the interview guide for subsequent interviews to include new concepts that warrant further probing.

#### Data analysis {#s2a2d}

Interviews are transcribed verbatim. Interviews performed through a translator, which would have language in English and the target language, are again translated to English by a bilingual individual to confirm the translation. The interview data are then analysed within NVivo V.8 software (QSR International Pty, 2012) using the line-by-line approach to coding data, with constant comparison used to identify and classify the COIs identified. These concepts are then categorised into overarching domains with themes within the domains to refine the preliminary conceptual framework. Concurrent and iterative data collection and analysis are performed, allowing for changes to be made to the interview guide as new concepts arise. When no further new concepts are elicited from interviews, data collection ends and the conceptual framework is finalised. This conceptual framework represents all the COIs to patients in six different countries with CL/P.

#### Rigor {#s2a2e}

Rigor in the qualitative study is ensured using several strategies. One team member performs data coding, and a second team member then confirms the analysis. By performing interviews in an iterative fashion, member-checking is employed to confirm that concepts identified are indeed valuable and important to participants with CL/P. Finally, peer debriefing is used to verify data analysis between members of the study team.

### Item generation {#s2a3}

Coding of the qualitative data creates an exhaustive list of potential items to include in scales. A list of scales to be created is derived from the conceptual framework arising from the qualitative study. Each theme within the domains of the conceptual framework is turned into an individual preliminary scale. In this way, the entire suite of scales should cover all the COIs to patients with CL/P. Individual scales are populated with items generated from the patients' own language whenever possible with the lowest feasible grade reading level (Fleisch-Kincaid level). Positive or neutral wording is adopted for the items in the scales as much as possible to limit any negative effects of filling out the CLEFT-Q in the future.

### Refining the preliminary scales {#s2a4}

The final stage of phase I aims to refine the preliminary scales through an iterative process of returning to the patients to perform cognitive debriefing interviews[@R14] and obtaining expert multidisciplinary clinician input.

#### Cognitive debriefing interviews {#s2a4a}

Once the preliminary scales are formed, further semistructured individual interviews are carried out to ensure that patients with CL/P understand the items on the scales and to confirm that no concepts are missing. Recruitment is carried out in a similar fashion to the qualitative study with participants from multiple countries to ensure cross-cultural input. Participants go through all the items on the preliminary scales with the interviewer using the 'think aloud' technique. The interviewer records items that are problematic and the reasons why these items are problematic. Cognitive debriefing interviews are carried out iteratively alongside obtaining expert clinician input as described below. Data from both sources are analysed concurrently, again allowing for progressive improvements to the scales. Cognitive debriefing interviews follow a similar strategy as the qualitative study in that interviews continue until no further issues with the items on the scales arise.

#### Expert clinician input {#s2a4b}

Expert clinician input is sought to ensure that no further concepts should be included in the scales. Clinicians involved in cleft care from different disciplines (nursing, orthodontics, otolaryngology, paediatrics, psychology, social work, speech-language pathology, surgery) are purposively sampled from multiple countries through the networks of the study team. Focus groups with groups of clinicians are performed in a similar fashion to the cognitive debriefing interviews. In cases where focus groups cannot be performed, individual input is sought. The interviewer goes through all the items on the scales, looking for input on any missing items or on the wording of items. Again, data are analysed concurrently with the cognitive debriefing interviews to refine the scales.

#### Translation {#s2a4c}

In the next phase of the study, the scales are field-tested in a large population of patients from multiple countries. The preliminary scales are translated into the necessary target languages according to guidelines set forth by the International Society for Pharmacoeconomics and Outcomes Research[@R25] and Mapi Research Trust.[@R26] Briefly, each translation is performed using two translators whose mother tongue is in the target language and are fluent English. The two translators perform independent translations of the CLEFT-Q from English to the target language. Resulting translations are then reconciled to create a single translated version. A third individual whose mother tongue is English and is fluent in the target language then translates this version back into English, and this English version is compared to the original. The group then resolves the discrepancies together. The translated versions are taken back to the patient population in further cognitive debriefing interviews to ensure that the meaning of the items, response options and instructions are the same, and that the wording is appropriate. At the end of this phase, a complete set of CLEFT-Q scales is ready to be tested in a population of patients.

Phase II: what questions are effective in measuring the concepts identified in phase I? {#s2b}
---------------------------------------------------------------------------------------

The next phase of developing the CLEFT-Q involves field-testing the scales in a large population of patients with CL/P to determine which items on the scales are the most effective in measuring the COIs. We employ the modern psychometric method of Rasch Measurement Theory (RMT) analysis to identify which items perform well on scales and to determine the measurement properties of the scales.[@R27] In order to provide rigorous measurement, the data must fit the requirements of a mathematical model, that is, the Rasch model. Briefly, RMT creates a scale where an individual is placed along the scale based on the probability that he/she answered the questions or items in a certain way. This method contrasts with classical test theory, where scores are designed for group level analyses. This difference in mathematical modelling allows RMT analysis to provide an accurate individual person estimate. A RMT scale can be conceptualised as a ruler, with an ordered arrangement or hierarchy of items from a low to high 'amount' of the construct. RMT analysis creates interval-level measurement, or a scale where the notches on the scale are evenly spaced, as opposed to ordinal-level measurement, or a scale where the notches are not necessarily evenly spaced. Interval-level measurement allows for accurate tracking of change over time.[@R28] In addition, RMT analysis results in a scale that provides person estimates that are independent of the sampling distribution of the items. In other words, the scale functions the same way regardless of the people that it is measuring, meaning that the same scale can be used accurately in different subsets of the target population (eg, participants in different countries, or of different ages).

Through the RMT analysis, the psychometric properties of the scale are defined. Items that are effective in measurement within the preliminary scales are then kept, and items that do not function as well in measurement or items that are identified as being redundant can be dropped. The final scales are created through this process of item reduction as described below.

### Pilot field-test {#s2b1}

A large-scale field-test of the CLEFT-Q is planned to take place in multiple countries. Since a multicentred field-test is a resource-intensive endeavour, a pilot field-test is carried out at two sites in Ontario, Canada, to identify any logistic obstacles and to perform an early preliminary RMT analysis to troubleshoot any early issues with scale performance.

#### Study participants {#s2b1a}

Patients with CL/P who are 8--29 years of age and who do not have a cognitive delay resulting in an inability to fill out the scales are recruited from two clinical settings in Canada. A minimum of 200 patients is required to perform the preliminary RMT analysis. Since this pilot study is meant to optimise the scales prior to the large-scale field-test, the preliminary RMT analysis may trigger further data collection and recruitment prior to finalising the field-test versions of the scales.

#### Data collection {#s2b1b}

Participants are asked to fill out the CLEFT-Q scales on paper and to give qualitative feedback in written format on completion. Demographic characteristics including age, gender, cleft type and stage of treatment are collected. Participants are also asked if they feel that the length of the entire CLEFT-Q is 'about right', 'too long' or 'too short'. The time to complete the scales is recorded.

#### Data analysis {#s2b1c}

Qualitative feedback is analysed in a similar fashion to the cognitive debriefing interviews. Details of the RMT analysis are described in further detail below. The results from the qualitative and RMT analyses are used to further refine the scales. This iterative nature to scale development optimises the likelihood that the scales will function well with minimal logistical obstacles in the ensuing large-scale field-test.

### International field-test and RMT analysis {#s2b2}

The goal of the international field-test is to gather CLEFT-Q data from a large population of patients with CL/P internationally to define which items should be included in the final scales and to examine the measurement properties of the scales.

#### Study participants {#s2b2a}

The international field test includes participants from 12 countries (Australia, Canada, Chile, Colombia, England, Ireland, India, Netherlands, Spain, Sweden, Turkey and USA). Centres are included based on interest and feasibility of recruiting the sample size required in a reasonable time frame. Participants with CL/P between the ages of 8 and 29 years are recruited to fill out the CLEFT-Q scales. Exclusion criteria include a cognitive delay resulting in the inability to complete the scales. Recruitment takes place either face-to-face or by mail depending on each centre\'s preferences. The goal is to recruit a minimum of 108 from each country; a sample size from 108 to 200 results in item calibrations that are stable within 0.5 logits (person location estimates) with a 99% CI.[@R29]

#### Data collection {#s2b2b}

The demographic characteristics collected are listed in [table 1](#BMJOPEN2016015467TB1){ref-type="table"}. Participants will fill out the CLEFT-Q scales either on paper or on tablets in Research Electronic Data Capture (REDCap), a secure, web-based application for electronic data capture.[@R30]

###### 

Demographic characteristics collected for participants in the international field-test

  Demographic characteristics   
  ----------------------------- ------------------------------
  Age                           Syndromes
  Gender                        Other craniofacial anomalies
  Cleft type                    Developmental disabilities
  Country                       Past treatments
  Student status                Current treatments
  Language spoken at home       Future treatments
  Adopted                       

#### Data analysis {#s2b2c}

Field-test data are entered into REDCap if participants filled out the scales on paper. Completed data files are then downloaded into IBM SPSS 22.0 (IBM Corp. IBM SPSS Statistics for Windows. 22.0 ed. Armonk, New York, USA: IBM Corp., Released 2013). The SPSS file is then imported into RUMM2030, the Rasch analysis software.[@R31] Each scale is analysed independently. The psychometric function of each scale is examined using a number of tests and various criteria. First, the thresholds for the item response options must be ordered, meaning that a '1' on a 4-point scale must sit lower in the continuum than a '2', and so on. The RMT analysis then defines the hierarchy of items on the scale, from the 'easiest' question for a patient to endorse to the 'hardest' question. Second, 3 item fit statistics are used to evaluate whether the items in a scale work together as a set: (1) log residuals, which represent item-person interaction; (2) χ^2^ values, which represent item-trait interaction and (3) item characteristic curves. Items that are not functioning well with respect to these 3 statistics will be dropped from the scales unless they represent clinically important concepts. Third, the scale must be targeted to the population. The range of the construct measured by the scale is compared to the range of the construct experienced by the population, and maximal overlap is preferable to ensure that the scale can measure the construct in the population of interest.

The next component of the analysis ensures internal consistency, which refers to the interrelatedness among items on a scale. First, the scale is tested for unidimensionality, or whether the items on the scale all measure a single construct.[@R32] Second, the scale is evaluated using the Person Separation Index, a measure of the precision of a person estimate, which is a corollary of reliability (Cronbach\'s α) in classical test theory.[@R33] At any stage of the analysis, scales that are not functioning appropriately can be analysed with poorly functioning items dropped. This process continues until all the above statistics are within the acceptable range.

#### Differential item functioning {#s2b2d}

Since the Rasch model creates a fixed ruler that is independent of the individual person estimates, differences between subgroups can be identified. Differential item functioning (DIF) occurs when one subset of the target population answers a question differently than another subset.[@R33] In creating an international PRO instrument for children and young adults, differences based on country and age are an important consideration in creating scientifically sound instruments. In the field-test, DIF can be identified in RUMM2030 and items that show DIF can be dropped in the item reduction phase or kept in with adjustments made to the scoring to account for the differences.

### Item reduction {#s2b3}

From the item and threshold locations, the location of each question within the field-test scale on the overall ruler can be determined. Poorly functioning items can be dropped as described above, and extra items that measure in a similar fashion (showing residual correlations in the RMT analysis) can be dropped to develop a scale with the optimal number of items. It should be noted that at some point, further dropping of items will result in less precise measurement. The final decision regarding the optimal number of items depends on the distribution of the item locations as well as some clinical indication of a requirement for a certain degree of precision. Once item reduction is complete, the scales are finalised. The RMT analysis then provides a scoring table for each scale, since calculating the score on each scale is more complex than simply summing the responses to each of the individual items.

### Normative data and construct validity {#s2b4}

Once the scale scoring has been determined, scores are calculated for the field-test participants. Normative data and basic associations between scores and demographic characteristics can then be calculated using analysis of variance (ANOVA) in SPSS.

Construct validity includes the aspects of structural validity, which assesses internal relationships, hypotheses testing and cross-cultural validity. Structural validity and cross-cultural validity are addressed in the RMT analysis with unidimensionality and DIF, respectively. Hypotheses testing is used to establish whether the responses either correlate or differ in different patient groups in a way that would be expected.[@R34] In the CLEFT-Q, we test the following hypotheses: (1) that patients with a visible difference, that is, CL and CL/P, will have lower scores on appraisal of appearance compared to those with an invisible difference (ie, CP only); (2) that patients undergoing speech therapy or speech surgery will have lower scores on the speech scales than those not requiring any further intervention; (3) that patients requiring further treatment to the nose, lip or jaw will have lower scores on the appearance scales as well as the quality of life scales compared to those not needing any further treatment; (4) that patients who rank their appraisal of their overall appearance or speech to be higher ('like' their appearance more) on a four-point scale will have higher scores on the appearance or speech and quality of life scales, respectively and (5) that patients who are receiving psychological counselling or therapy will have lower scores on the quality of life scales. ANOVA in SPSS will be used to test these hypotheses.

Phase III: how does the instrument work? {#s2c}
----------------------------------------

Several components of the COSMIN checklist are addressed in phases I and II of development. Additional tests to ensure reliability, validity and responsiveness comprise phase III. All tests of the CLEFT-Q employ the finalised scales in this phase.

### Reliability {#s2c1}

Reliability includes two measurement concepts: (1) internal consistency, which is evaluated in phase II; and (2) test--retest reliability, which is evaluated in phase III. To establish test--retest reliability, a smaller group of patients complete the CLEFT-Q scales and then complete the scales again 1 week after the first administration. Scales that are reliable will have a minimum test--retest reliability of 0.70 in studies including at least 50 patients.[@R35]

### Validity {#s2c2}

In the COSMIN checklist, the domain of validity includes three measurement properties, that is, content validity, construct validity and criterion validity.[@R17] [@R18] Content validity is addressed in phase I of the study, and construct validity is addressed in phase II.

The final component of validity is criterion validity, or the degree to which the instrument reflects the findings on a 'gold standard' instrument.[@R17] When an instrument is comparable to similar instruments, concurrent validity is established. While we did not identify any single instrument as comprehensive as the CLEFT-Q, the aim of this substudy is to compare the results on the CLEFT-Q to two other instruments used in the past in patients with CL/P: (1) the Child Oral Health Impact Profile (COHIP),[@R36] [@R37] and (2) the CHASQ.[@R38] We hypothesise that CLEFT-Q scores for similar constructs will moderately correlate with the scores on these other instruments.

### Responsiveness {#s2c3}

Responsiveness evaluates the instrument\'s ability to detect clinically meaningful change over time. The two main methods of evaluating responsiveness include an anchor-based and a distribution-based approach. In the anchor-based approach, patient-rated, clinician-rated or condition-specific variables are used to estimate a minimally important difference (MID) for a scale.[@R39] The distribution-based approach estimates the MID based on the distribution of scores from a target population.[@R39] Techniques to evaluate responsiveness are debated in the literature.[@R17] RMT analysis has been shown to allow for increased detection of responsiveness.[@R40] We employ a variety of methods to best define responsiveness.

### Study participants {#s2c4}

Participants for the test--retest reliability and criterion validity testing are recruited simultaneously. Again, participants from 8-29 years of age are recruited from the clinical setting with the same exclusion criteria as the field-test. Since this phase requires fewer numbers of participants (50), the number of participating centers is lower than the field-test (Canada, UK, USA). To study responsiveness, participants who are undergoing either (1) orthognathic surgery, (2) rhinoplasty or (3) lip revision are recruited.

### Data collection {#s2c5}

Participants fill out the CLEFT-Q scales in addition to the COHIP and the CHASQ on tablets through REDCap. Contact information is collected, and participants are sent a link to complete the CLEFT-Q scales online 1 week later. Similar demographic data to the field-test is collected. For the responsiveness substudy, participants fill out the CLEFT-Q scales preoperatively. Contact information is collected and participants are sent a link to the complete the CLEFT-Q scales again at least 6 months later.

### Data analysis {#s2c6}

#### Test--retest reliability {#s2c6a}

CLEFT-Q scores are calculated from the two separate administrations of the scales for each participant. Test--retest reliability is then calculated in SPSS.

#### Criterion validity {#s2c6b}

CLEFT-Q, COHIP and CHASQ scores are calculated for each participant. Scores on each of the scales are then compared using a Pearson\'s r correlation in SPSS.

#### Responsiveness {#s2c6c}

Anchor-based techniques are used to calculate the MID from the transformed Rasch scores. To support the anchor-based methods, a distribution-based approach is used. The transformed Rasch scores are compared using paired t-tests, and then an effect size and standardised response means, two indicators of change, can be calculated.[@R39] [@R40] One of the strengths of RMT analysis is the ability to perform individual person level analyses for responsiveness. The tests listed above provide group level comparisons. In individual person level comparison, the significance of a person\'s own change can be calculated using the individual person estimates, which are associated with bespoke standard errors.[@R40] Using group level and individual level comparisons, the responsiveness of the CLEFT-Q can be defined as clearly as possible.

Ethics {#s3}
======

Throughout the study, participants may be asked to discuss or answer questions about issues that are sensitive and may experience distress as a result. To address this concern, study team members explain during the consent process that should this occur, an option to follow-up with a clinical team member will be provided. Participants are also assured that all information is kept confidential; in the qualitative phase, interviews are transcribed with no identifying data, and in the qualitative phase, identifying data are kept in a separate file at each institution.

Dissemination {#s4}
=============

The intention of the study is not to directly compare different centres with respect to their outcomes. Any publications or presentations arising from this study will not identify specific centres.

An integrated knowledge translation approach is taken in this study. Collaborations with multiple sites internationally will hopefully result in increased uptake and the use of the CLEFT-Q in the future. All phases II and III results for participants from each site will be sent back to the individual sites for their own use.

Finally, results of the study will be published in open access journals as required by the granting agency. Study team members will present the results at international and national conferences.

The authors acknowledge our partners in cleft care centres around the world for participating in data collection in various phases of the study.
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